Proton inhibition of chloride exchange: asynchrony of band 3 proton and anion transport sites?
The inhibition of chloride exchange at 0 degrees C by protons at the cytoplasmic and the extracellular surface of the band 3 protein of human erythrocytes was measured between pH 4.6 and 7.6. At constant external pH and chloride concentration, internal protons were a mixed inhibitor of chloride flux, with the apparent pK2 = 6.1 for protonation of the inward-facing empty transporter conformation and the apparent pK3 = 5.7 for protonation of the chloride-transporter complex. The activation of chloride exchange by external chloride was inhibited by internal protons, and internal protonation of the externally facing empty conformation had a pK1 = 6.1. External protons were also a mixed inhibitor of chloride exchange with the apparent pK1 = 5.0 for the empty outward-facing transporter conformation. Because of the pHo dependence of self-inhibition, the value of pK3 on the outside for chloride could not be accurately determined, but the apparent pK3 for protonation of the iodide-transporter complex on the extracellular surface was 4.9. The data support a mechanism with a single proton binding site that can alternatively have access to the cytoplasmic and extracellular solutions. It appears that this proton binding and transport site can be coupled to the single anion transport site for cotransport, but the two sites can be on opposite sides of the membrane at the same time and thus can be asynchronously transported by conformational changes of band 3.